Abstract: Two different Au catalysts were used to grow GaAs epitaxial nanowires on GaAs (111)8 substrates. Detailed investigations have shown that using Au thin film and annealing technique, it is possible to achieve nanowire growth with much higher density comparing to using Au nanoparticles. It is found that the ta pering and lattice defects normally ob served in nanowires induced by Au nanoparticles were reduced in the nanowires induced by the Au thin film.
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1 Introduction: As one-dimensional (1 D) nanostructures and nano-device building blocks, semiconductor III-V nanowires have received increasing attention in recent years. In general, these 1 D nanostructures are induced by Au catalysts [1] . In order to mass produce GaAs nanowires, Au thin film can be used to as catalysts. In this study, the morphologies and crystal quality of GaAs nanowires induced by both Au nanoparticles and thin films were studied.
The GaAs nanowires were epitaxially grown on GaAs (111)8 substrates by MOCVD at a pressure of 100mbar. Trimethylgallium (TMGa) and AsH3 were used as group III and V source materials, respectively. The growth procedure involved 30 minutes of 978-1-4244-7333-5/10/$26.00 ©2010 IEEE 35 growth at a constant temperature at 450°C with a Villi ratio of 46. Detailed growth procedure can be found in Ref.
[2]
The grown nanowires were analysed by scanning electron microscopy (SEM) and transmission electron mi croscopy (TEM).
3 Results and Discussion: Figure 1 is SEM images of typical nanowires in duced by 50nm Au nanoparticles and Au thin film. The substrates were tilted 45° to secure a better view. From Figure 1 , it can be seen that the density of nanowires induced by Au thin film is much higher than that of nanowires induced by Au nanoparticles.
However, Au nanoparticle in duced nanowires are much longer than Au thin film induced nanowires. This indicates that dense nanowires have a slower growth rate under the same condition [3] . In addition, as displayed in Fig. 1A , the nanowires induced by Au nanoparticles show a tapering mor phology [4] . This is also confirmed by the TEM, as shown in Fig. 2(A) . On the contrary, Au thin film induced nanowires have a uniform diameter across the entire length, as evidenced in Fig. 2(8) . This phenomenon can be understood as the lateral growth of nanowires has been eliminated when the nanowire density is high since all precursors supplied for the nanowire growth participate the axial growth. The chances for precursors landing on the nanowire sidewalls have been sig nificantly reduced comparing to the nanowires induced by Au nanoparti-36 cles. The fact that the high-density nanowires are short can be explained as the short of precursors to secure a high growth rate.
Through detailed TEM investigation, it is found that nanowires induced by Au thin film have much fewer lattice de fects than nanowires induced by Au nanoparticles. It is particularly true at the tip regions (see typical TEM im ages in Figs. 2C and 20) . This may be attributed to the growth rate with a ten dency of the slower the growth rate, the perfect the crystal structure.
4 Conclusion: Different morphology and quality of crystal structures of GaAs nanowires induced by Au nanoparticles and Au thin film were found. It has been found that high density GaAs nanowires with less ta pering and less lattice defects can be achieved by using Au thin film as cata lysts.
